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SECTION 1 - GENERAL DESCRIPTION 


hed 


DESCRIPTION 


The MA-337/338, 2805 Tone Decoder Option, is to be used 


in a Radio Common Carrier (RCC) system. It decodes a 2805 

Eone Pin both Jeng 7 edigit) sand shorta(Aldigit)ecodes.=—Upon 
receipt of a correct code, the decoder opens the receiver 

squelch and sounds an audible alarm for approximately 5 seconds. 
When used in the XLH 2000 Series receiver, it also lights the 
message light. When used in a mobile radio, it has an output 

to actuate a horn relay. It also has a built-in scanner programmed 
to lock-up on the receipt of the proper 2805 ID code. (For use in 
the MCB Series or XL2000 Series Radios.) 


hee 


dia5 


SPECIFICATIONS 
ee A= 3 37 


Size SROE/ 1 . 6% /n 4a 
Pwr. ReQUITeMente—A +l pe VDCeT2 04s eae ey 25samps 
Sig. strength Carprierncfyd2ZdBgeSiNAD 


Sig. type - 2805 Hz tone, interrupted @ 
8-20 pps with min. FM deviation 
Ofala KHz 

Audible alarm =o 2Z04RHZ-6545ecrdurataon 


Scan rate 8 channels per sec 


B. MA-338 - Size Pe2elol/at 2027/5240 0 
Signal Requirements - same as MA-337 


EQUIPMENT SUPPLIED 


A. Decoder Board 


Bae Wien e nl 


PATCH FIELD PROGRAMMING 


Refer to Schematic and Layout Diagrams as necessary. 


Ae estat! wtb Hunbera jumpers whic. 41) 


1. Locate and wire the patch field by connecting 
the appropriate digit wire (brown through 
violet) to the corresponding decimal number 
Tor tliat adeoot ge ri(Do;, thucigrar digits 1 through 
JarO tathessl Drnumbers:) golf cnly a four-digit 
code’ Zp)" sactesiswredy sommteiGRI221, and CR1222. 
and run JU1205, JU1206, and JU1207 to any empty 
decimal number hole. 


Setting up a table may reduce the possibility 
Sime rron. 


me Ne 


Example: ID Number - 315-2643 


| 
Wire Color 


Decimal # 
Of. Digit 


Referring to Figure 1: 


JUL2Z0) «Brn wire) bo 

JULZ02, Red wire). Go, ft 

Connect) D3 otJUL203 (Org wire), boo, 
2 

6 


Connect Did) 4 
( 
( 
Connect D4 (JU1204, Yel wire) to 
( 
( 


Connect D2 


JU1205; Grn wirey—to 
JIULi2Z0G nt GlLUR.Wl eee to 4. 


Connect D5 


Connect D6 


Connect D7 (JU1207, Vidhwire) to Dil. (Notes “THiS “isl tae 
same as Digit 1 and is connected to Digit 1 in the hole 
provided.) 


1-5 INSTALLATION 


I. MA-337 Installation for Microcom and XL Series Radios. 


A. Installation for MCH40, MCL6OQ@;qeMCU30; sand MGs 
Series radios (See Figures 4 through 6). 


I, Install JO jumper wires between the option 
board and the radio as follows: 


Connect, a wire trom Gite 7G. 
Connect.a: Wire frome echoes ee 
Connect a wiré“trom i to “>. 
Connect a wire from”"Ag” to "Ag". 
Connect i6 wire virom [As to. (AS eae 
of ICZ02. "(1 audible alarm desired). 
£. Remove K8-K9 jumper on main board and 
connect a wire from "K20 sco. ho, 
go. Coniect)a ‘wirerironi Kees eo! "Ko" . 
hoa Contect va iwiretirome' Dare tonPin 1 of 
J4 (if horn relay driver is to be used). 
ud Cdnieet aXwire Jerom “gy ea pg™. 
(Do not use in MCB series radios.) @ 


0aaQA0 p 


j} .[ SConnectova waeret iron Der eeoow' D6" (STEP) 
on interconnect board (MCB Series only). 


Pree mOVe mt Uilrc U9 TOImODt LOM pOari. 


o. » tirstea bP the: option poara in one of the two 
option board slots using two No. 4 sheet- 
metal screws. 


4. The K5 line can be wired through one of the 
option switches to disable the decoder from 
holding the radio squelch on. (The decoder 
Wr estar ee Ur tC notte) 


MA=337 Installation for XL2000 Series Radios. 
(See Figure 7) 


1. Install JO wires between the option board and 
the radio as follows: 


a Connect. a wire from 'G" to "GCG". 

b Cennect aywire froma’ PL" to "Pi". 

Ser sO neC tl EaeWwltCenroOmls. Co, DL toe bls 

**q]. Remove R587. Connect a wire from K5 
EOwPI No. Ofe lone Cielo tack « 

Ge peOnnectsalwite trom Ave LO —AY’. 

f CONNSCL Maw reuLLOMme AS CO AG erry i. 
of IC202 (if audible alarm desired). 
COUDECL AuwWllteurrom sane o we ttOgaheoe. 
(Remove R454 on earlier models.) 

Meme COUUCCL an Wwi te sorOlme hk? j-' COR KS jure 

Pec Olio Tt omwl Tomi? Olle O we. CLO DO mek o Lee) 
Olerue COncrol DOatra. (Oo. eP*iStPin 9 .oOL 
IC1l10 on early XLH257 control boards) if 
the scanning function is desired. 

em OD UCC Cram Willem Ole Jae tOee Tis 20OL a0 
if the horn relay driver is desired. 


*In later XL2000 Series models DY is used instead 
Ofte so epi we fe sOveCOnnecl a wire. frome. DO 7L-CO 
~DO" on tne control board. 


**On later xL2000 Series models reconnect the wire 
from K5 of the main board to K5 on the option 
board. 


Qoetnstal Methe option board in the radio. The 
board mounts on an angle bracket next to 
the speaker using two No. 4 sheet metal screws. 


3. The K5 line may be routed through the option 
Switch to allow the user to disable the decoder 
from holding the radio in a squelched mode. 
(The decoder will still function.) 


II. MA-338 Installation (See Figures 9 and 10) 


A. Using ribbon cable supplied, solder to the radio 
circuits as.sfol Lowe: 


1. Connect black wire (G) to ground. 
2 Connect brown wire from the base of Q211 to 
TX At through .2..22h. cesistor, 


3.,' Connect red wire..(P..L). to. Ad. 
4. Connect orange wire (K7) to squelch switch. 
2 Connect yellow wire (Ag) to audio source. 


B. Place option board into radio, using the "fish- 
paper" supplied. 


SECTION 2 - CIRCUIT DESCRIPTION AND OPERATION 


2-1 CIRCUIT DESCRIPTION (Refer to Schematic and Fig. 2, as needed) 


The incoming detected audio from the receiver (audio level 
Should be at least 20 mVrms) enters the 2805 decoder at point AQ, 
wmNereeiteis anplitied by O1l201." sthesaudio thenlenters IC1207 at 
Pin 3. 1IC1207, an NE567, is a phase-lock loop comprised of a 
rererence oscillator, a phase comparitor, and a detector. The 
timing for the reference oscillator consists of R1201 and C1203 
which are’ connected to’Pins 5 and 6 of the/IC: Upon reception of a 
BoOce Ota chercorrect frequency, Pin c Ore 1Gw207 will)go| to a logic 
"0" state (TONE). The output of the tone detector is shaped and 
changed into various wave forms so the pulse train sent out by the 
base station can be properly decoded. 


The logic signal TONE is delivered through a shaping circuit 
to Pin 14 of IC1204 which counts negative transitions corresponding 
to the numerical value of the digit dialed, i.e. two negative 
pulses for a two, three negative pulses for a three, etc. The 
Other input to1ci1204 is'called digit reset and is found at Pin 15. 
It goes low at the start of a digit code and remains low for the 
duration of that code, at which time it returns to a high which 
resets the pulse counter (composed of IC1204 and IC1205A). This 
Signal also enables the correct digit pulse to be coupled through 
penmit tit rigger ;. 1. C1206 stoePined G-0f-thesdagit=counters C1205B. 
the three output lines from IC1205B are called X, Y, and Z (Pins ll, 
12, 13). These lines deliver a three-bit binary code to the 
Comparator, 161203 at Pins’]1, 10,"and 9. These Yogic levels are 
also taken through three diodes, CR1215, CR1216, and CR1217, which 
forms a nand gate to create the signal DCD. DCD is normally low 
and goes high upon receipt of a correct number. The combination 
of these three diodes that are removed or left in the circuit, 
determines how many digits are accepted as a complete code. When 
PCVegoes hagh vt "chargese up wCl2 3 agandtturns on 901203. 01203 turns 
Bre 204, and 401205 which grounds "D3" (the output ito the horn 
Po tayjie We 2Uo turning on; also turns Obff-01202, which allows. Pin;.2 
Pee lCigz to go positive, starting the 620 Hacoscillator, which is 
fed to point "A8". The DCD signal is also fed through inverter 
Ol211 to the Set, side (Pin 13) ofa latch(comprised of*2C1206F and 
PoLZUGA IE. 


Dnemrarcheoulcouts, Pins siZ andm2 of I1Cl20645- contmollcircuLltry 
to alert the user that a call has been decoded. The D@ line is 
pulled low capable of driving a message light directly. With 
JU1208 installed, the Q output (Pin 12 of IC1206) becomes the 
decoder output line Dl. The K7 line provides a logic 
"1" when the latch is set. The lane Gbimai2, Of LCl200). controls 
the squelch switch Q1208. When goes low Q1208 opens up to allow 
R27, tombe pulled@up by R1222 and 'R1229..° ThegO\ line also stops the 
PagLOma, OMeconuinuingalo, sCanspy disabling OlZ20Gethrough CR1213- 
TAHZO2 Beis the scan oscillator which provides an 8 Hz pulse to Q1206. 


Q 
) 


The scanner is also disabled when the microphone is lifted 
off—hook, i.e... allows* K5' to“ qo *nigh® and "Curns, on Ui209, =e 
latch is also reset by turning on Q1209by pulling Pin 1 of IC1206 
low. 
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MCH ONLY 


| FIGURE 4 
; MCH,MCBH MAIN BOARD PARTS PLACEMENT 
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FIGURE 5 
MCL MAIN BOARD PARTS PLACEMENT 
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FIGURE 6 
MCBU MAIN BOARD PARTS PLACEMENT 
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FIGURE 7 
XLH MAIN BOARD PARTS PLACEMENT 
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SECTION 4 PARTS LIST 

4-] - MA-337 

LOCATION DESCRIPTION 
RESISTORS 
R1201 eo 1% 
R1202 Aap, 1/8w 5% 
R1203 LOK ao LBW S 
R1204 OU Ko ey GOW ek 
1 eA § he ae hee OW 5S 
R1206 47K , 1/8W 53% 
R1207 1 meg, 1/8W 5% 
R1208 TS UK 017 OWNS Ss 
R1209 1 meg, 1/8W 53 
R1210 TOOKY se L/W 5S 
RUZ iL LOK eee OW Os 
R1212 0 Kee wa BW 
R1213 LOOK= ey 1 / SW 5% 
R1214 1 meg, 1/8W 53% 
RIV LS 47K , 1/8W 53% 
R1216 LOOK’ ,~-1/8W 53% 
Re Le LOOK , 1/8W 5% 
R1218 LOUKe St / OWES 
R1219 20 Koen 8 We) Ss 
R1220 a7 OKVy 1 /OWe 5S 
Ri221 470K , 1/8W 53% 
R1222 390K L/SWiss 
R1223 47K), L/8w 53% 
R1224 LOCK TS Si Lowest 
R1225 100K , 1/8W 53% 
R1226 LOK rp rl /BWe 5% 
R120 1lOOK , 1/8W 53% 
R1228 1 meg, 1/8W 53% 
R1229 LOK 64 01/8Wa5% 
R1230 1OKE Pr oi /SWwa 5s 
R1231 LOKI r,cl/8Wa5s 
R1232 LOOK , 1/8W 5% 
Ri233 LOK rpc i/swadss 
R1234 LOKI rec 1/Sweds 
R1235 LOOK , 1/8W 53% 
R1236 LOOK , 1/8W 53% 
R1i237 AOK rp cil /Bwass 
R1238 LOK 64 c1/8We 5% 
R1239 1lOK , 1/8W 53% 
R1240 4.7K , 1/8W 53% 
R124) LOKa ti ¢1/8We ds 
R1242 4.7K , 1/8W 53% 
R1243 ALeoKyo 1/7SW 5% 

CAPACITORS 
Cle Dee CM .Olmf rad lead 
Ci20Z CM .Olmf rad lead 
CL20s EM*~.OZ2mES5¢% 
C1204 CM .47mf rad lead 
C205 CM .lmf rad lead 
C1206 CM .ilmf rad lead 
C2207 Lantus sems 


219. 


PART NUMBER 


4709-1502-011 
4704-Q102-031 
4704-0103-031 
4704-0104-031 
4704-0472-031 
4704-0473-032 
4704-0105-032 
4704-015.4-032 
4704-0105-031 
4704-0104-031 
4704-0103-031 
4704-0103-031 
4704-0104-031 
4704-0105-031 
4704-0473-031 
4704-0104-031 
4704-0104-031 
4704-0104-031 
4704-0103-031 
4704-0474-031 
4704-0474-031 
4704-0394-031 


4704-0473-031 


4704-0104-031 
4704-0104-031 
4704-0103-031 
4704-0104-031 
4704-0105-031 
4704-0103-031 
4704-0103-031 
4704-0103-031 
4704-0104-031 
4704-0103-031 
4704-0103-031 
4704-0104-031 
4704-0104-031 
4704-0103-031 
4704-0103-031 
4704-0103-031 
4704-047 2-031 
4704-0103-031 
4704-0472-031 
4704-0132-031 


b518-0105-005 
P00 LOS 
1518-0223-006 
1518-0474-005 
1518-0104-005 
1518-0104-005 
1515-0229—005 
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LOCATION 


C1208 
C1209 
CTZ.LU 
Clea. 
Cl2i2 
Clal32 
C1214 
Cizgla 
Ci2z16 
Ci2la 


TRANSISTORS 


Q1201 
Q1202 
Q1203 
Q1204 
Q1205 
Q1206 
Q1207 
Q1208 
Q1209 
Q1210 
Qigia 


DIODES. 


CR1L201 
CR1202 
CR1203 
CR1L204 
CR1205 
CR1206 
CR1207 
CR1208 
CR1209 
CR1210 
CR1211 
CRIZT2 
CRizis 
CR1214 
CRIVIS 
CRIZIS6 
CRixiy 
CR1218 
CR1219 
CR1220 
SRUZ21 
CRI2ZZ2 
CR1223 
CR1224 
CRig2o 


DESCRIPTION 


CM .47mf tant 
Tant .2¢2me£ 
Tea OUL 


CM .0l1 rad lead 
CM .lmf rad lead 


Tant 4sJmet 


CM .01 rad lead 


Tant 2.2mf 


CM .0l rad lead 
CM .Ol1 rad lead 


SPS-952-2 NPN 
SPS-952-2 NPN 
SPS-952=-2 NPN 
MPS=A-55. PNP 
SJE649 

SPS-952-2 NPN 
SPS-952-2 NPN 
SPS-952-2) NPN 
SPS-952-2 NPN 
SPS-952-2 NPN 
SPS-952-2.NPN 


IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
nat used 
IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
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PART NUMBER 


1515-0478-008 
1515-0229-005 
1538=0102=703 
1518-0103-005 
1518-0104-005 
1515=04759=-010 
1518-0103-005 
1515-0229-005 
15186-90103-005 
454685 0103-005 


4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-001 
4802-0000-002 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-016 
4801-0000-016 


4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805~-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 


4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
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LOCATION 


@ INTEGRATED 


CIRCUIT 


ee ULL 
Pelee 
terz20S 
IC1204 
£CIZ05 
£C1206 
ee 


DESCRIPTION 


8V REG 78L08 
OP/AMP LM358N 
8-1 Select CD4051BE 


Ripple Cntr.CD4017B# 


DuabL*-Bin Cntrs MC14520 


' Hex Invert. MC14584B 


Decoder LM567N 


13 male amp pins 
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PART NUMBER 


3130-0000-014 
S02 Lo 209 
Se rors Ly) 
Ses sD LG 
SUMS oS dine Sia Pars 
3130-3422-002 
Bis = On 9 Oe 


2407=0000-003 


ZONE 


4-2 - MA-338 


LOCATION 


RESISTORS 


R1201 
R1202 
R1203 
R1204 
R1205 
R1206 
R1207 
R1208 
R1209 
R1210 
RIiZii-1234 
Ri235 
R1236 
R1237 
R1238 
REZsy 
R1240 
R1241 
R1242 
R1243 
CAPACITORS 


C1201 
Ci202 
cole 8 
C1204 
GiL205 
C1206 
Giz 
GL208 
Gi.2 0:9 
Ci210 
CiZ Ui 
Gb2 ia 
Ghee iS 
C1214 
Gi2i5 
C1216 


TRANS ISTORS 


Q1201 
Q1202-1210 
Odecioh 


DIODES 


CRi201 
CRIZO2 
CR1203 
CR1204 
CR1205 
CR1206 


DESCRIPTION 


ISK 2°93 
Ik 1/8W 
10K 1/8Ww 
100K 1/8W 
4.7K 1/8W 
47K 1/8W 
1 meg 1/8W 
LSOR 1/8W 
1 meg 1/8W 
100K 1/8W 
not used 
100K 1/8W 
100K 1/8Ww 
10K 1/8W 
10K 1/8W 
10K 1/8w 
4.7K 1/8W 
10K 1/8W 
4.7K 1/8W 
#133 1/8W 


TCe,04m. 
Tee 0 ims 


Rad Mon .022mf 5% 


Tant .47mf 
TCHsimet 
Texeims 

Tanti 12 ¢2mf 
Tant .47mf£ 
Tant i222me 
not used 

not used 

not used 

not used 

Rad Mon .Olmf 
not used 

Rad Mon .Olmf 


SPS-952=-2 NP 
not used 
SPS-952-2 NP 


IN4148 
IN4148 
IN4148 
IN4148 
IN4148 
not used 


*nominal value only 


N 


N 


PART NUMBER 


4709-1502-011 
4704-0102-Q31 
4704-0103-031 
4704-0104-031 
4704-0472-031 
4704-0473-031 
4704-0105-031 
4704-0154-031 
4704-0105-031 
4704-0104-031 


4704-0104-031 
4704-0104-031 
4704-0103-031 
4704-0103-031 
4704-0103-031 
4704-0472 -031 
4704-0103~031 
4704-0472-031 
4704-0132-031 


1538-0103-804 
1538-0103-804 
1518-0223-006 
1515-0478-005 
1539-0104-706 
1538-0104-706 
1515-0229-005 
1515-0478-008 
1515-0229-005 


1538-0103-005 


1518-0103-005 


4801-0000-016 


4801-0000-016 


4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 


LOCATION 


CR1207-1220 


CRize. 
CRIZ22 
ERL 223 
CR1224 
Che 2 5 


INTEGRATED 
CIRCUITS 


LELZ01 
teE1202 
eee 0S 
IC1204 
Ler1205 
RET ES UNS 
Loe 7 


DESCRIPTION 
not used 


IN4148 
IN4148 
IN4148 
IN4148 
IN4148 


5V REG 78L05 


not used 


8-1 Select CD4051BE 


Ripple Cntr. CD4017BE 
Dual Bin. Cntr M4520B 


Hex Invtr. MC14584B 


Decoder LM567N 
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PART NUMBER 


4805-1241-200. 


4805-1241-200 
4805-1241-200 
4805-1241-200 
4805-1241-200 


3130—0000-015 


3130-3193-517 
Bi0 ors 0 
SL GNER Cel ee Bota PAy 
3130-3422-002 
Bs 0 sls Oe 


ZONE 


A-5 
A-5 
A-5 
Bs3 
A-3 
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